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(57) [Abstract ] 
[Objective ] 

Offer of synthetic resin film for agriculture which is shown 
anti fogging and the antifogging at time of low temperature 
over long period . 

[Constitution ] 

synthetic resin per 100 parts by weight , sorbitan surfactant 
1.5-5 parts by weight , sucrose fatty acid ester 0.3-3 parts 
by weight film formation doing composition which is 
combined, synthetic resin film . for agriculture which 
becomes 

[Claim (s )] 
[Claim 1 ] 

antifog agent which consists of synthetic resin per 100 parts 
by weight , sorbitan surfactant 1.5-5 parts by weight , 
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Specification 

[0001] 

[0002] 

[ft*0>ft«J 

«<f 5li4>-Cft< % &BLfc*jff *<£«Mttl= 



(«IJ5Lli, tt&H 51-39669 *fiflL ftfcBg 52-2 
6532 «£«L tt&IB 55-9431 *£«MF#IH). 



[0003] 

LfrLfctfb. ±IB»«©EttoatB-ett. (l) 

«a»i<Di»*tt(«a«it)A<«fe<, (2p-riUA 
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KaizS&S*iTtlft*ttA<*)HIIIH#l«'r4 
(J#*tt©«*ifc)H^=-3©ttJI*BI»lca« 



sucrose fatty acid ester 0.3 - 3 parts by weight film formation 
doing composition which is combined, synthetic resin film . 
for the agriculture which becomes 



[Description of the Invention ] 
[0001] 

[Field of Industrial Application ] 

this invention is something regarding synthetic resin film for 
agriculture . 

Furthermore as for details, it was superior in antifogging at 
timeof low temperature , was superior in antifogging 
immediately after film start of use ,at same time, antifog 
retention at time of high temperature it was superior,it is 
something regarding synthetic resin film for agriculture . 

[0002] 

[Prior Art] 

From until recently, as for synthetic resin film which is used 
with field for agriculture , application house (greenhouse ) 
and as sheath material of tunnel ismain, but antifogging of 
film is important performance . 

When it is used, as sheath material water drop depositing in 
film interior surface with moisture which evaporates from soil 
or cultivated plant , it becomes the opaque , in addition 
reflecting and/or blocking sunlight , not to befoolish impairs 
growth of cultivated plant , water drop which dew 
condensation isdone falls to cultivated plant , becomes cause 
of disease occurrence and the quality decrease . 

In order to improve above-mentioned deficiency , in order 
that hydrophilicity is granted to surface of synthetic resin 
film , method which combines the so-called antifog agent to 
substrate resin is widely done, (Reference such as for example 
Japan Examined Patent Publication Sho 5 l-39669disclosure , 
Japan Examined Patent Publication Sho 52-26532disclosure , 
Japan Examined Patent Publication Sho 55-9431 disclosure ). 

[0003] 

There being a synthetic resin film for agriculture , and you 
show antifogging regarding low temperature period of 
Winter , in antifogging is not considerably impaired itdoes not 
have to be something where, high temperature period of 
summer . 

But, although above-mentioned disclosure with technology 
which isstated, antifogging (low temperature property ) of (1) 
low temperature period is good, antifogging in 
immediatelyafter (2) film start of use is good, at same time 
being exposed by (3) high temperature , antifogging does long 
period persistent , (retention it was superior) with satisfaction 
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point to three property which are said simultaneously to be 
possible, it was a insufficient . 

[0004] 

[Problems to be Solved by the Invention ] 

You consider this inventor etc, to this status , combine 
property ofabove-mentioned three, result of diligent 
investigation, this invention it is somethingwhich reaches to 
completion with fact that synthetic resin film for agriculture 
where especially antifog retention is superior is offered as 
objective . 

[0005] 

[Means to Solve the Problems ] 

Therefore, gist of this invention , synthetic resin per 100 parts 
by weight , sorbitan surfactant 1.5-5 parts by weight , 
sucrose fatty acid ester 0.3 -3 parts by weight composition 
which is combined film formation doing, it exists in the 
synthetic resin film for agriculture which becomes. 

Below, this invention is explained in detail. 

[0006] 

Regarding to this invention, synthetic resin is film formation 
possible thermoplastic synthetic resin . 

Concretely, polyvinyl chloride , vinyl chloride -vinyl acetate 
copolymer , vinyl chloride -acrylic acid ester copolymer , 
vinyl chloride -methacrylic acid ester copolymer or other 
vinyl chloride resin ;polyethylene , polypropylene , 
ethylene-vinyJ acetate copolymer , ethylene -acrylic acid ester 
copolymer , ethylene -methacrylic acid ester copolymer , 
ethylene -butylene copolymer or other olefinic 
resin polyvinyl acetate , fluorine containing resin etc or you 
can list blend etc of these polymer . 

From antiweathering agent , optical transparency , economy , 
intensity , fabricability , workability or other viewpoint , vinyl 
chloride resin and olefinic resin being ideal, most 
mostprofitably, it is a polyvinyl chloride even among them. 

[0007] 

Regarding to this invention, you can use various sorbitan 
surfactant which usually iscombined in horticultural film as 
antifog agent which consists of sorbitan surfactant which you 
use. 

Concretely for example sorbitan mono palmitate , sorbitan 
mono stearate or you can list those alkylene oxide adduct etc. 

blended amount to substrate resin of sorbitan surfactant makes 
range of 1.5 - 5 parts by weight vis-a-vis synthetic resin 



Page 4 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP1994306188A 



1994-11.1 



4lA<*y»*L<ftL*. 
[0008] 

It. 5/a«ltlBKII*4>»©*aT?xX'T;Hb 
LT»6*i4A<. ftfctt 12-18 (DJ!S(ftB££ffll> 

JlfcMlzfiflxl*. i/a«Xf7'J>Bi^f 
ju. $/att/<jus? >Bxx-f;k i/a«^-u-<> 

S/alMBffiKxx^ui-fci^T. =E^X 
tJU»<D**»&£, 30-80 «*%©«Ht-r 

[0009] 

5/a«MffittxxTJU©»#«K^©B** 
l±, 0.3-3 «*ffl!<D«5g|T*&£o 

±E«HJ:yt*a:L^*tt. lft*140>[S]±A< 
+»Tfft<, ifil=±E«5B «fcyt>*<E£LTt, 



X^U0E**©«6l*. 10:1-1:2 <h"f £(DA< 



[0010] 

X?x-k h'J+i/Ux;U7tx^x-h, x#* 



lOOparts by weight. 

When being less than above-mentioned range, when 
antifogging effect of the synthetic resin film becomes 
insufficient , being many conversely, there is a possibilityof 
causing bleed out in film surface and is not desirable. 

[0008] 

Regarding to this invention, sucrose fatty acid ester which you 
use is acquired, esterification doing sucrose and aliphatic acid 
with known method „ but it is desirable touse aliphatic acid of 
carbon number 12-18. 

You can list for example sucrose stearic acid ester , sucrose 
palmitic acid ester , sucrose oleic acid ester , sucrose lauric 
acid ester etc concretely. 

In addition, what designates content of monoester , as range 
of 30 -80 weight % in sucrose fatty acid ester , is desirable, 
range of especially 50 - 70 weight % ideal in point of 
antifogging improvement. 

With respective alone , it is possible to use these sucrose fatty 
acid ester , orcombining 2 kinds or more . 

[0009] 

blended amount to substrate resin of sucrose fatty acid ester is 
range of 0.3 - 3 parts by weight . 

When being little in comparison with above-mentioned 
range,improvement of antifogging not to be a fully , 
conversely combiningmainly in comparison with 
above-mentioned range, that, because youcannot expect 
improvement of acting effect which it accompanies to itis not 
desirable. 

In addition, as for sorbitan surfactant and ratio of blended 
amount of the sucrose fatty acid ester , 10: 1 - 1: it is desirable 
in point of antifogging improvement tomake 2. 

Is possible fact that according to need , conventional various 
resin additive , for example plasticizer , lubricant , heat 
stabilizer , antistatic agent , ultraviolet absorber , mist 
prevention agent , fungicide , photostabilizer , pigment , dye 
etc are included at conventional quantity to synthetic resin 
film composition which relates to this invention . 

[0010] 

As plasticizer , you can list for example di-n- octyl phthalate , 
di- 2- ethylhexyl phthalate , dibenzyl phthalate , diisodecyl 
phthalate , di dodecyl phthalate or other phthalic acid 
derivative , tricresyl phosphate , trixylenyl phosphate , 
epoxidized soybean oil , epoxy resin plasticizer etc. 
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fcOlvcHJttf, S^JSA% 1000-2500 ©tKU 

*fte-;u 100 m«iz»lt. ^isa^j^ 30-7 

0 M«HE£*4Cfab<»SU*. 



[0011] 

■Jiyb>9^X % fc: X7V-f K\ Xf7U> 
it. Xx7U>KEi&, Xx7«J>8g*>;Uv^ 

-JUS. *X/x-h^ *2/!/7x/:/3IL v7 
[0012] 

Mfc 3-20 ©7t?U^U*P7;U*JHti:»*fl[ 
^«2~40 07KU7JU*b>***^K»t## 

■r*±«»*©5%iWt<i:t 50%A<>^;UST* 
*4*U*^*V5/P*-y-^ft^*Xli7KU7 

[0013] 

0.01~0.5mm ©lfil8i:"t4a»!><J:l^ 



Regarding to for example this invention, if you say 
concerning preferred polyvinyl chloride , degree of 
polymerization the plasticizer 30 - 70 parts by weight it is 
desirable approximately vis-a-vis polyvinyl chloride lOOparts 
by weight of 1000 - 2500, to combine. 

[0011] 

In addition, you can list for example polyethylene wax , bis 
amide , stearic acid , zinc stearate , calcium stearate , barium 
ricinoleate , phosphite ester etc as lubricant or heat stabilizer . 



As ultraviolet absorber , you can list for example 
benzotriazole type , benzoate type , benzophenone type , 
cyanoacrylate , phenyl salicylate or other ultraviolet absorber . 

[0012] 

In addition, polyfluoroalkyl group of for example number of 
carbon atoms 3-20 and you can list polyorganosiloxane 
compound whereamong all substituted bases which are 
connected to fluorine containing organic compound , silicon 
atom which contains polyalkylene oxide group of number of 
carbon atoms 2-40 50% is methyl group at least or 
polysiloxane compound , aliphatic acid bis amide etcwhich 
contains polyalkylene oxide group as mist prevention agent . 

As photostabilizer , you can list for example hindered amine 
type compound etc. 

These resin additive can to make include conventional 
content , concretely with trace ofaforementioned synthetic 
resin per 100 parts by weight , 5 parts by weight or less . 

[0013] 

If in synthetic resin , sorbitan surfactant and sucrose fatty acid 
ester predetermined amount it combines synthetic resin film 
for agriculture of this invention and, furthermore requires 
itcombines various resin additive , it combines to uniform by 
using conventional blending technology , mixing technology , 
for example ribbon blender , Banbury mixer , supermixer , 
extruder , roll mill other blender , mixer , film formation does 
this. 

film formation to do, if that itself known method , for 
example melt extrusion method , solution casting method , 
calendering method etc should have been adopted. 

synthetic resin film for agriculture which relates to this 
invention , when it is thinexcessively, intensity being 
insufficient , not to be desirable, whenexcessively it is too 
thick conversely, because effect is produced oncutting and 
adhesion or other job, it is good to make range of 0.01 - 0.5 
mm . 
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[0014] 

[Working Example (s )] 

Below, this invention is explained in detail on basis of 
Working Example , butif this invention does not exceed gist , 
it is not something which islimited as example below. 

[0015] 

Working Example 1 

- 4, Comparative Example 1-4 

Production of I. film 

polyvinyl chloride (average degree of polymerization 1300 ) 
100 parts by weight , di- 2- ethylhexyl phthalate 45parts by 
weight , tricresyl phosphate 5 parts by weight , epoxy resin 
plasticizer (tradename Epikote 828 ) it designated 1 part by 
weight , barium -zinc compound liquid state stabilizer 1 part 
by weight , barium stearate 0.2 parts by weight , zinc stearate 
0.4 parts by weight , as the basic composition , predetermined 
amount combining sorbitan surfactant which in this is shown 
in Table 1 (As for Comparative Example 1 glycerine 
surfactant ) and sucrose fatty acid ester , it supplied to 
calendering roll which heats the composition which becomes, 
to 180 deg C, drew up film 8 kind of thickness 0.1 mm . 

[0016] 

Appraisal of Il.film 

In field of <antifog retention >Aichi Prefecture Nagoya City , 
in single roof greenhouse of opening 2m, frame height 2m, 
depth 20m, sheath itdid film of aforementioned 8 kinds in 
1992 August 20 days, observed antifogging of each film with 
periodically naked eye , appraised. 

Result was shown in Table 2 . 

[0017] 

numerical value of "Appraisal of antifogging " respective 
following way has meaning. 

state . where " 1 " * * * water deposits in thin film , 
cannotrecognize water drop 

"2" * * * Water has deposited in thin film , but state . where 
itcan recognize water drop of large particle barely 

"3" * * * Water has deposited in thin film , but state . where 
itcan recognize deposit of water drop of partially large 
particle 

"4" * * * state . where it can recognize deposit of partially 
small water drop 

"5" * * * In film interior surface entirety , state . where it can 
recognize deposit ofsmall water drop 
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[0018] 

£X£ 5 deg C ICiBffiLfc^rtlC % 20 deg C 

(*aro*st^isi1"*S)^a)7K;iSa)^*tt 

S«,»BTfWL»«Lfc. 



rffia«o>i»*ttja)»fiifiE*i*. 

rbj-«-«M^*a^KKBI»&* 30 »ftt^L 6 
[00 19] 

[Si] 



[0018] 

In interior which adjusted antifogging >room temperature at 
time of <low temperature in 5 deg C, you put in place 
aquarium which poured water which the temperature 
adjustment is done in 20 deg C, covered upper part of this 
aquarium with the specimen film , observed deposition 
situation of water drop to film surface (Surface which opposes 
with water layer of aquarium ), with the naked eye , 
appraised. 

Result was shown in Table 2 . 

Appraisal signal of "antifogging at time of low temperature " 
respective following way hasmeaning. 

"a " * * * Small water drop disappears within 30 minute after 
test start . 

"b " * * * Small water drop disappears within test start rear 30 
minutes or 60minutes. 

[0019] 

[Table 1 ] 
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[0020] 
[«2] 



[0020] 
[Table 2 ] 
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[0021] 

■iita«>T**^o 



[0021] 

[Effects of the Invention ] 

synthetic resin film for agriculture of this invention sheath 
immediately after doingfrom, shows antifogging which is 
superior in house , to beginning ofspring decrease of 
antifogging is little even with antifogging , at timeof low 
temperature and when it expands in summer , because it is 
superiorin antifog retention , value in use as horticultural film 
quite is large. 
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